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PROGRESS IN MAKING FREE-AIR PRESSURE AND WIND CHARTS.' 

By C. LEROY MEISINQEB. 

[Weather Bureau, Washington, D. C., Apr. 20,1921.] 

SYNOPSIS. 

Thia atudy, which hae been outlined in earlier papers, haa been 
carried fornard 80 that it nom includes the results from all kite flights 
made at about 8 a. m.. at all the rterol cal atations of the Weather 
Bureau, up to the end of 1920. Smooth~tablea of differencm between 
the mean temperature of the air column and the surface temperature, 
under different conditione of surface wind, have been constructed for 
each month from ie0 leths which were drawn from the original data. 
Them mnmtbed t a b h  have .been modified to include the effect of 
vapor pressure. With such tables it is possible to d.raR freeair maps 
of the eastern United StateR for each month accordmg to the aurface 
wind direction, and, from the mapa, to interpolate for any other statipn. 
A comparison of observed and computedpreyures at the 1 and 2 lulo- 
meter elevations above e+evel in 20 lnte fl hta selected at random 
after January 1, 1921, indwa- that the megod will probably be of 
sufficient +ccuracy to be useful. 

In previous papers a method has been outlined by 
means of which it is proposed to reduce barometric pres- 
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FIG. l.-Mapa of eastern United %tea l o w i n g  the dieerenee between tha surface temperature and the mean temperature of the alr column (including the elieet of vapor 
p m u r e )  to the 1 Inn. level above sea level, with north and south winds on July 1 and Dee. 1, in degrees, centlgrade. 

sure to levels in the free. air. The central idea of the 
method is that surface wuid directions are an indes to 
temperatures aloft. Such temperatures must be known 
in order to substitute correct numerical values in the 
hypsometric formula for the term representin the mean 

tigation has been, therefore, to classify for each mortsh, 
according to surface wind direction, the differences bo- 
tween surface temperature and the mean temperatures 
of the air columns between the surface and the 1- and 
2-kilometer elevations above sea level. These differences 
have been determined from all the kite flights made at  
about 8 a. m. at the Weather Bureau aerological stations 
up to the end of 1920, comprisin about 4,000 observa- 

tions .to the 2-kilometer level. For each of the seven 
aerological stations, is0 leths, or diagrams in which 

ordinates and which show lines of equal temperature 

temperature of the am column. The plan o B the inves- 

tions to the 1-kilometer level, an fi above 3,000 observa- 

months are plotted as a E scissae and wind directions as 

1 Presented before the American Meteorologicul Society, at Washington. D. C., Apr. 

differences of tem erature between the 1- and %kilo- 

vapor ressure, values were plotted on maps of the 
eas t emhi t ed  States and lines of e ual difference drawn. 
Figure 1 shows such maps, the first 1 eing for south winds 
at  all stations on July 1 ; the second for south winds at 
all stations on December 1; the third and fourth for 
north winds on the corresponding dates. The effect of 
coastal and continental conditions is evidenced by the 
smooth progression from a temperature inversion, even 
in summer, in t.lie interior to a decrease of temperature 
with height along the eastern coast, even in winter, with 
all surface wind directions. These results are exactly 
what one might expect, and the very easy transition 
from one map to t,he nest, when many are arran ed in 
order, together with the smoothness with whic!! the 
values distribute themselves, indicates that the probable 
accuracy is satisfactory. This was also indicated by a 
statistical study of the errors in an earlier paper. From 
these maps it will be possible to construct reduction 
tables for most of the eastern United States, and, after 
considerable laborious tabulation, to draw daily upper- 
air maps, 

meter levels and t % e surface and including the effect of 
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Pressure aloft. 

%km. level. 1-km.leve1. 
. 

Obsd. ('mptd. DIE. O b d .  Cmptd. Diff. 

mb. mb. mb. nib. mb. mb. 

- ~ 

ma9 898.0 0.1 794.1 792.7 -1.1 
910.4 911.3 as 8083 810.1 1.8 

886.5 m.2 - a 3  792.5 791.9 -0.6 

898.6 898.5 -0.1 7%4 795.1 -0.3 
905.1 904.6 -0.5 Wl9 800.1 -0.8 

907.7 g(K9 1.2 803.9 801.2 -2.7 
8%0 695.7 -0.3791.7 791.9 0.2 
8W.l 8989 -0.2793.1 792.1 -1.0 
901.8 903.8 1.0 792.1 794.1 2.0 

881.0 890.0 -1.0 784.9 780.2 -4.7 
883.0 891.4 -1.6 7 a . 6  786.4 -3.2 
S92.2 891.9 -0.3 757.4 757.2 -0.2 
8984 8984 0.0 792.1 793.7 1.6 
904.1 903.7 -1.4 794.2 792.3 -1.9 
BM.4 903.1 -1.3 8 0 3 . 3  803.1 0.0 
sgS.0 898.7 0.7 792.0 792.5 0.5 
906.8 906.5 -0.1 8M.3 800.8 1.5 
8983 899.5 0.2 790.0 783.1 2.1 
9M:l W . 5  -0.6 800.21 799.1 -1 .1  

0.5 .........._... 1.1 

909.6 909.7 0.1 800.5 799.4 -1.1 

Date. 

* 

1921. 
Jan: 13 
Jan. 21 
Feb. 10 
Feb. 18 
Jan. 1 
Jan. a? 
Feb. 10 
Feb. 21 
Jan. 8 
Jan. 24 
Feb. 8 
Feb. a? 
Jan. 2 
Jan. 7 
Feb. 7 
Feb. 14 
Jan. 5 
Jan. 6 
Feb. 2 
Feb. 14 

Mean diflerenea.. . . . . . . . .. , 

As a test of the method, 30 com arisons were made for 
active kite stations 

(see Table l), and it was found that, for the 1-kilometer 
level, the differences between computed and observed 
values were 1 mb. or less in 16 cases, the'remaining 4 not 

level, where. of 
were to be espected RS a 

column, S cases gave differ- 
below 2 mb.; 18 were below 

3 mb.; and the remaining 2 were 3.2 a.nd 4.7 mb., respec- 
tively. The mean difference was 0.5 nib. for the I-kilo- 
meter level and 1.4 mb. for the %kilometer level. A 
further careful discussion of the results and sonie trial 
upper-air maps will be made. The work seems to hold 
promise of bein of considerable value to aviat,ion, and 

problem of Plateau barometry. 

each of the two levels a t  each of t i e  P 

it is hoped will 5 e of subsequent value in at,tncking the 

METEOROLOGY IN T H E  SERVICE OF AVIATION. 

By G. DOBSON. 
[Abstracted from Asrmuties, Feb. l i ,  1931. pp. 113-11% published ill grealcr detail ii i  

The A m m a d l  Journal, May, 1921, pp. 223-3fi.I 

The well-known problems confronting the aeronautical 
meteorologist are discussed with s ecial reference to Eng- 

to the yariation of speed and direction of wind with 
height; second, the he1 hts of cloud bases and the thick- 

near the su 14 ace as to make landings dangerous; and, 
fourth, the nature of the weather likely to be encountered 
along the route, with s ecial attention to squalls or other 
local disturbances. After discussing the various means 
of obtaining these data, the author inclines to tahe belief 
that the best results will come froni locating meteoro- 

land. The information most nee B ed is, first, with respect 

ness of the la em; thir f!f , warnings in case clouds come so 

~~ 

1 While no stud olthe BCCU~BC- of the ~~k*rrr--f  pressures has heen d e .  it has been 
estimated that it 8, not a d  1 mb. The probable variation of the eornWed pres- -, as determined by a statistical study of the aata, is about 0.5 mb. for the I-km. 
level. and 1.3 mb. for the Zkm. level. values which are in rlme aerepmpnt with the 
m&i d%mn&of the % rand-& mes selected ahole. While 211 &es% too few to 
base ganedlzations upon It would seem that the close agreement between the probable 
variation of a slngle valui of computed re..re and the mean difference between ob 
served and computed pressure would i n g a t e  that the probable error of a sliigle ohser- 

Is leis than 1 mb., as estimated aboye; A study of a large number of ::YSd and obmved pmsnres might strora.an indirect, but reliable. mans ofdeter- pltn%g the pmbeblp e r m  of pmure obwrations by the meteorograph. 

logical stations along the routes, and having these sta- 
tions report their weather and upper-air. data obtained 
from frequent kiteballoon ascensions, assuming the con- 
ditions between observations to remain the same as at 
observation. He admits, of course, the value of wide- 
spread aerological stations, but rules them out for financial 
reasons. The danger of having kite-balloon cables in 
the air near flying routes is disposed of by hav iq  the 
meteorological stations as much as 30 to 50 miles either 
side of the route. Communication from these stations 
should be by wireless. 

The methods of dispersing fog over small areas, nameIy, 
heating, blowing powdered calcium chloride into the air, 
and electrical discharge, are discussed and negative con- 
clusions drawn. Heating the air with coal heaters would 
not yield sufficient heat and would add nuclei of eondense 
tion to the air. Spraying owdered calcium chloride into 

the water out of the air 
about t,he particles until they would be so heavy as to 
fall. This would require great quantities of the powder, 
but would give the. greatest promise of any of the methods. 
The method of dispersing fog in the laboratory by mems 
of the brush discharge would have an inconsiderable effect 
in the open air. 
or preci itating fog were practicable, the 
water wlich would result would be considerah e. 

The author concludes his paper by the expression of 
mild pessimism regardin the ability of the meteorolo- 

alt.hougf t.he iniportance of meteorology in aviation is 
denied by none. 

The paper wa.s discussed by Col. Gold, Maj. Gen. W. S. 
Bra.ncker, Col. W. D. Beatty, and Maj. H. G. Brackley. 
The trend of opinion among those w h i  talked was that. 
too little importance had been attached to the value of 
forecasts niid too much to the assumption that frequent 
observations along a single route would be satisfactory. 
The distance of 30 to 50 miles from observing station to 
the route would be t.oo great, but to put kite balloons 
closer would be dangerous for airplanes flpin in that 
ricinit,y. Pilob want. a concise statement be 7 ore they 
st-art, and should be instructed to report conditions en- 
countered in flight.-0. L. JI. 

the air would tend to colect f) 

9 YtitY O 

gist n t  resent to give t a e aviator just what he wants, 

Moreover, if any method for dispersin 

BRITISH AND FRENCH RADIO WEATHER SERVICE FOR 
AVIATORS. 

(Repriiited lruni S c i m e ,  Sept. 17,18?0, p. 271.) 

The Air Ministry, in an official notice to airmen, ac- 
cording to the London Time*, details innovations recently 
introduced in the dissemination of meteorological sta- 
tistics a.nd forecasts by wireless telegra.phy for the use of 
aircraft. Reports are issued from the G o  don aero- 
drome on a 900-meter continuous wave each B ay, includ- 
in Sundays, a t  hourly intervals between 7:35 a. m. (8 M. T.) and 4% p. m., the data in each consisting of 
observations mnde 35 minutes previously at the following 
laces: Felisstowe, Croydon, ' Big in Hill, Lympne, 

Eeachy Head, Dungeness, and iotley Hill (North 
Downs). In  addition to the usual information, the mes- 
sages now include the direction and 'speed of the low 
cloud, the character of the sea swell, and the visihilit 
toward the sea is distinguished from that over the land: 
the latter important feature being observed at  various 
points along the channel coast. A statement is' also 
added regarding the conditions revailing on the North 
Downs as viewed from Biggin gill, while at  8:25 a. m. 


